Water soluble copolymers of 2 acrylamido 2 meth ylpropane sulfonic acid and acrylic acid are used as flocculants [1, 2] and stabilizers of disperse systems [1], as inhibitors of the deposition of aluminum and iron salts in aqueous systems [3, 4], as thickeners [5], and as antistatic agents [6]. The efficiency of applica tion of copolymers is determined by their molecular mass characteristics that, in the copolymerization of ionogenic monomers, are usually controlled with the use of solvents of different natures [7, 8]. Varying the nature and composition of a binary solvent makes it possible to change parameters of the reaction solution and to govern the copolymerization process. In [11], the effect of the ionic strength of solutions (due to NaCl additives [9] and a change in the concentration of the monomer mixture [10]) on the copolymeriza tion of the sodium salt of 2 acrylamido 2 methylpro pane sulfonic acid (Na AMS) and the sodium salt of acrylic acid (Na AA) in aqueous solutions was studied and the influence of the nature of a cation (Na + , ) on the copolymerization of Na AMS and acrylic acid † Deceased.
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N 4 + salts in aqueous solutions was estimated. This current study concerns the homogeneous copolymerization of these monomers in water-alcohol (methanol or iso propanol) mixtures differing in solvation and ioniza tion capacity. EXPERIMENTAL Na AMS was obtained via the potentiometric titration of an aqueous solution of 2 acrylamido 2 methylpropane sulfonic acid (Lubrizol, United King dom, Т m = 185°С) with a NaOH aqueous solution to pH 9. Na AA was prepared via a biocatalytic method (OAO Bioamid, Saratov) and used as a 31% aqueous solution. Potassium persulfate was recrystallized twice from aqueous solutions. (Its content, as determined via the redox method, was 97.8%.) Other reagents of the reagent grade were used as received; helium was of the high purity grade. All solutions were prepared in distilled water.
Copolymerization was performed as described in [9] . Before experiments, the monomer solutions were bubbled with helium. Copolymerization reactions Abstract-The effect of the nature of a solvent on the kinetic parameters of the process and the intrinsic vis cosities of copolymers formed by the homogeneous free radical copolymerization of the sodium salt of 2 acrylamido 2 methylpropane sulfonic acid and the sodium salt of acrylic acid initiated by potassium per sulfate in water, water-methanol mixtures (92 : 8, 84 : 16, 75 : 25, 50 : 50) , and water-isopropanol (50 : 50) mixtures at pH 9 and 60°C is studied. The initial rate of copolymerization increases with increases in the con centrations of the comonomers and initiator, the content of 2 acrylamido 2 methylpropane sulfonic acid in the initial monomer mixture, and the content of water in a water-methanol mixture and in the sequence of solvents water-methanol < water-isopropanol. The intrinsic viscosity and yield of the copolymer grow when the content of 2 acrylamido 2 methylpropane sulfonic acid in the initial monomer mixture and water in water-methanol mixtures are increased and when isopropanol is replaced with methanol. The reactivity ratios of the monomers in water-methanol (50 : 50) and water-isopropanol (50 : 50) mixtures are deter mined. were performed in glass dilatometers and were moni tored by means of measuring a change in the volume of the reaction mixture over time with a KM 8 cathe tometer. The initial copolymerization rate (v 0 ) was determined at low conversions (х < 3%). The conver sion was calculated through the formula
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Here, υ and Δυ are the initial volume of the reaction solution and its change during copolymerization (cm 3 ), respectively, and K is the decrease in the volume of the system at 100% conversion of monomers at the experimental temperature:
where and are the factors of contrac tion for the homopolymerizations of Na AMS and Na AA and ω is the content of Na AMS in the initial monomer mixture (mol %).
When the reaction was complete, the copolymer was precipitated from water-alcohol solutions into a great excess of acetone, washed with acetone, and dried to a constant weight at 50°C. The content of Na AMS units in the copolymer was determined from the data of elemental analysis for sulfur, as described in [12] .
Intrinsic viscosity [η] was measured in a 0.5 mol/l NaCl solution at 30°C on a VPZh 3 capillary viscom eter with d c = 0.56 mm. The pH values were measured on an I 120.2 pH meter with a glass electrode (ESL 65 0.7) and a silver-silver chloride electrode (EVL 1 M3).
RESULTS AND DISCUSSION Na AMS (М 1 ) and Na AA (М 2 ) were copolymer ized in 30% comonomer solutions in water, watermethanol (92 : 8, 84 : 16, 75 : 25, 50 : 50) mixtures, and water-isopropanol (50 : 50) mixtures at pH 9 and 60°С in the presence of potassium persulfate (5 × 10 ⎯ 4 mol/l). In all solutions, the reaction proceeded under homogeneous conditions and no spontaneous formation of the copolymer was observed. When the pH of the reaction solution was 9, the dependence of the rate of initiator decomposition on the ionic strength of solution was excluded [13] and the effective initiation was attained [14] . Table 1 lists the data on the effect of the composi tion of the water-methanol mixture on the copoly merization of Na AMS and Na AA. The initial rate of polymerization, (v 0 ) , , and the intrinsic viscosity and yield of the copolymer achieved within 1 h increased with the content of water in water-methanol mix tures. It appears that an increase in the content of
water in water-alcohol mixtures results in a higher proton donor capacity of the solution and that the concentration of hydrogen bonds between C=O groups of both the monomers and the solvent increases. As a result, the polarity of double bonds in the monomers may increase, as confirmed by the spectral data obtained for acrylic acid and acrylamide (Na AMS is the derivative of the latter compound) in proton solvents [15] . This circumstance improves the reactivity of the comonomers in copolymerization and favors an increase in the v 0 value. The increasing content of methanol in the mixture with water is accompanied by a drop of viscosity [η] . This drop of the intrinsic viscosity of copolymers may be associated with a decrease of their molecular masses due to more intense chain transfer to mobile hydrogen atoms in the hydroxyl group of methanol.
Let us discuss the effect of the composition of the initial monomer mixture on the copolymerization of Na AMS and Na AA in water-methanol (50 : 50) and water-isopropanol (50 : 50) mixtures. Figure 1 shows the values of v 0 , [η] , and the copolymer yield that were attained over 1 h in the mentioned solvents. As the content of Na AA (М 2 ) in the initial monomer mixture grows, v 0 and [η] values decrease, as is typical for the polymerization of ionogenic monomers [7, 8] . The dependence of the copolymer yield on the com position of the initial monomer mixture follows a sym bate pattern as well (Fig. 1c) .
Comparison of the data in Fig. 1 at М 2 = const leads us to infer that the replacement of methanol with isopropanol in a water-alcohol mixture results in an increase in the values of v 0 to М 2 = 0.6 (Fig. 1a) , while the viscosity [η] and yield of the copolymer decrease. Changes in the values of [η are apparently related to a decrease in the molecular mass of the copolymer due to the higher ability of isopropanol, relative to metha nol, to participate in chain transfer reactions. Figure 2 plots the composition of the copolymer isolated at low conversions as a function of the compo sition of the initial monomer mixture for the copoly merization of Na AMS and Na AA in water-metha nol (curve 1) and water-isopropanol (curve 2) mix tures. In the solvents under investigation, regardless of 
